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? ^ Foreword 



A pupil's experiences between the ages of,l Pand.l6 probably ^hape his 
ultimate view of science and of the natural world. During these years ^ 
most youngsters become^ more adept at thiiOdng cionc<iptually. Since 

-—incepts arc at the heait^-^ _ 

deats firsk gain the ability to study science .iH a really SVganizfcd lyay. 
♦ Here, too, the commitment for or ag^t scien<j,e ^s' an mtcrest or a 
- vocation is often made. . ' " , 

Paradcwdcally, the students at this critical age have been thr ones ■ ■. 
least affected by the recent effort to produce new ^idencc ins^uction^ • 
materials. Despite a rilimber of commendable efforts to in^rov^the 
situation, the middle jrears stand today as a cdmpdtatively weak Unk m 
science education between the rapidly changing elementary curriculum 
and the njcently re.vitalized high sctewl science coiiijies. This yqlume 
and its accompanying materials represent one attqmpl to pjrovide a , 
, tf • sound approach to instruction for this relatively uncled level. / 
At 'the outset tljp organizers of the ISCS Project dtcided, that it 
would be shortsighted and unwise* to, try to fiU the; gap. in puddle 
school science education by simply writing another textbook. We chose, 
instead to chaUfenge sotne of the most firmly established concept^ 
about how to teach and just what science, ftiatferiid ^ah ^nd should J?e 
taught to adolescents. The ISCS staff have tend^ to mistrust what ' 
authorises believe about schools, teachers; ehildrcii,.>and teaching until . 
wc have had the chance to test these assumption^ in actual classrooms 
' ^ with real chUdren. As conflicts h^ve arisen, :our poli<^ has be^n to,rely 
more upon what we saw happening in the sbh6ols\than..upoil what 
• authorities said could or would ha:ppen- It is largely bec^se x)fjhis 
poUcy that the ISCS materials represent a «ubstanUal aepar^ure..»om 

the norm. - ' ' ^; : - ^ 

The primary difference between the ISCS program aod more <Son- ^ 
vcnttonal approaches is the /acf that it aUow? each^studcnt to travel 
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at hKSX)wn pacd, and it permits the scope and sequen(;e of instruction 
to vary with his interests, abihtics, and background. I he JSCS writers 
lidfvc systematically tried to give the student more oFa role m deciding 
what he should study iiext and how soon he should study it. When the 
^naterials are used as intended, the ISC S teacher serves more as a 
"task ejiscp'' than a "task master/' It is |us job to helj^the student 
artswer the questitms that arise from his own study-riithcr )Jian to try 
tcr ahticipate and package what the student needs to kbow. 

-There is nothing radically ^new in the ISCS approach to instruction. 
Outstahding teachers tjom So^^ratei) to. Mar}c Hopkins have stressed the 
need to p^rsonahze education. ISCS has tried 16 do somethirig niOre 
than pay hp service to this goal. ISCS' major C9ntributioh been to 
design a .system whereby an average teacher, operating under nonnal 
constraints, in an ordinary classroom with ordinary cTiildrcn, can in- 
deed give maxirhum attention to each student's progress. 

The development of theJ$CS material has been a group^ffort from 
the outset. It begaji in 1962, when outstanding educators met to decide 
what: might be done to improve middle-grade science teaching. The . 
recommendations. of these conferences wer^f converted into a tentative 
plan for a set of instructional materials by a small group pf FJlorida 
State University faculty members, Small-.scaie writing sessions con- 
ducted on the Florida State campus du/ing 1964 and 1965 respited in. * 
pilot curriculutn material^ that were jested in selected Florida schools 
during the 1965-66 school year. All thiS preliminary \«^rk was- sup- 
ported by funds genenou.sly provided by The Florida State University,^ 

In June of 1966,..®>ancial support was pr^wided by the United States 
Office of Education, and the prelinfmai^ efibrt was formalized into 
the ISCS 'project. Later, the National Science Foun-d^Son made sev- 
eral adAition^l grants in support of the ISCS eflor^- * 

The first draft' pf these materials was prodiiceltl in -1968, during a 
summer ^jvritin^' conference, * The conferees jv^re scientists,, science 
edux^^tors, ancf junior high school teachers drawn from ail t)vcr the 
United State^ The original materials^have been revised three times, 
.pqor to iheir publication in this volume. M-ore than 150 writers have 
contributed to the matenals, and more than 180,000 fhildren, in 46 
states; have been involved in thgir^eld testing:* 

We smcereiy hope that the tea^her$ and students who will use this 
material will find that the great amount of time, money, and effort ^ 
tfiat has gone into its development has been worthwhile. 

Tallahassee, Florida The Directors ^\ ' ^ 

February 1972 ' ^ intermediate science cuRHicuLbM study 
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Notes to. the Student, 

♦ 

•* ■ * 

This Record Book is where you should write your answers. 
Try to fill in the answer to each question as you come tf? it 
If the lines ire not long enough for youi: answers, use th? mar- 
gin, too. 

f Fill in the blank tables with the data from your experiments. 
And use the grids to plot ypuf graphs. Naturally, the answers' 
d«ipciKt-on what has come before in thef)articul^ch«pt©r or 
excursion.^ Do yout reading in th.e textbook and use this book 

only for writing down yout answers. . 

t ■ 

' ' m. 

Notes to the teacher 



^ almost every instance, answers arc, of a quantitative nature 
and arc based on measurenients.the students themsclves.make. 
In these cases, other answers may also be accepte4j: . 



p., , (Lists will vary. SludeiUs may lisi so me unils of measurement, 
such as the number of cm in a m. Ihc numbe r ol seconds in a mmule. 
the number of grams in a . kilogram, etc.) , 
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Table 1-1 



T 


Number of Zeros Crossed Out 


Handedness 


Partner 


Right 




Left 


<-> 

Self 


Right 




Left 



□1 A He was neither left- nor ri^t-handed (he was ambidextrous). 



□1-3. Because neither thc left nor the right hand dominated 



Table 1-^ 



Name 


liandedncss 
Measure 


Self 




- Partner 




1. 




2. 


* 


3. 




4. 




■ 5. 






6. 




7. 




8- 




9: J 




la 


!!? : 






12. 


. 


13. 


•> - 






15. 




16^ . " 




17. 




18.' 





r-,^ M It tells how ^methine can be measured. 



„ (^t..a.«t nnswer should describe ho w handedness was measured 

LJi^- — ' ^ 

in Activit^ 1-1- This should inclu de crossing out the zeros, counting 

thfe nr^K^^ each hand, dividing the nnmh^rs, and assigning "Left- 

or "Righr to the answer) : 

- A should l ook tallest. C shortest. 

Line BC should look shorter. 
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Qt^lO (^"swcrs will depend on data from lable 1-2. but a larger 

nmn bcr should be light-^iandcd ) 

(Ans wers will vary. No te thayheaverages_of^ 
aodjightjiaiidcdncs s should bcjound separately ) 

□ 1-12 ( A^swej^j^^U^cjgcudjj^^ . 

11 1-13. ( Answere_wUU^_S^^^ 



□2-1 (Answers will vary.) 
Table 2-1 



Problem Break 2-1 



Eycdncss 


Tallies (checks) 


Totals 


Right 






Left 







My plan for measuring right- or left-eyedness: 



Chapter 2 
Tallies and 
Tables 



Teacher Check 

17 



Data: 



Observations: 



Q-J2.2 (Answers will va ry.) 



Table 2-2 





Trial 1 


Tfrial 2 


Trial '3 


7nal 4 


Trial 5 


Trial 6 


Average 


Self 
















Partner 

















Table 2-3 



Average Grabbiness 

Measures 
^^^^^^^^^^^^^^^^^^^^^^^^^^ 

25-34 

35-44 
45-54 



Tally 



Totals 



L 
1 






65-74 






75-84 

^ « 




\ 

\ 

\ 
1 


85-94 




— ^ 


95— , 




/ 

V 



PfoMam Break 2-2 < 



Question: Do you react faster (or slower) to a sudden sound 

than you do to aL visual (sight) stimulus? 

Proccdur^' 



Conclusion: - 



□2-3, ^ y4hlc2 I pro vide s tor onl^two measur es ol cycd ncss^ ri^ht and 
* 2-3 p rovides for eighl^ran^es of grab bincss, all the v^ay from 

25 cmito 93-pIus cm. 

~ r"" ' ^ • — ■ "7 • " — ■ — 

[ ]2-4. J^^<^<^use there can be any amount of jgr^bbiness, from 25 cm to 
- over 95 cm, but the re can be ^^Jyjwo kinds of e yedness, left and right. 



□3,S. Two. 



It vypuld depend on hovy large or snvall you v^anted to make 
the differences in hetght. By single cm, you might need 100 rovys/from 



127 cm to 227 cm. 



□2.7._No_ 



□2^. Yes 



^□2^9, Hold an illusion card at least 2 m from a person,- with one 
arrow as short as possible. Lengthen the movable line until the person 
says VStop^' when he thinks the two lines are the sam^ length. Read 
Ihe scale on the back of the card, I>o the same thing starting with the 
longest possible movable line. The average of the scores measures his 

reaction to optical iJlusions. . ■ . . ^ 

. 2> Look through a hole in a paper at some distaiit object with 
both eyes open. Then close first one eye and then the other. Whichever 
eye lets you still see the object is a measure of y9ur eycdness. 

3, Hold your finger and thumb about ^ cm either side of a mark 
on a meterstick. Have the person who is holding the stick vertically 
drop it without warning. Catch the stick without moving your arm. The 

■ ■ -\ ' f ~~ ~- ~ 



distance that the stick tell trotn the mark to whcie you caught it is a 
rheasure of your reaction time, or grabbincss. 



Rgura 2>3 



Grade 


Room Counts 


Totals 


7th 






8th 






9th 







Teacher Check 



□2-ia Data table: 



tUble 2-4 





I 1 

OW|S[ GUITAR 


. Yes 


No 


Boy 






Girl 







/ 



Teacher Check 




□?-12. 
□2-13.. 



20 



10 



Problem Break 2-3 



Questions: 1. Is there any correlation between sex and reaction time 
in students of your age? 
2. Is there any porrelation between Inindedness and eyed- 
ness in girls of.yQur..age?, , _ 



Qu«Mtlon 1: 



Actual 

Grabbi- 

i;iess 

scores 

for 

boys 

and girls 



10 



/ 



Boy 


Girl 




Boy 


Girl 
















Actual 
Grabbi- 
. ncss 
scores 
contmiicd 








> 


1 




























J 






























Totals 










Average * 







0 



QuMtion 2: 



• 1 / 



Girls: 
Handedness 


T ~ 

Eyedness 


RE 


LE 


... RH 






LH 







Teacher Check 



□3-1.. 



Heads or tails, hit or miss, boy or girl, rain or shine/war or 



peac e, open or shut, day or night, push or puU> straight or curved, stop 

or go, wet or dry, soHd or liq uid, do or don't, right or left 

Hot or cold/poor or rich, big or small young or old, sad or 



happy, empty op^uU, soft or hard, wide or narrow, smooth or rough, 

good or bad, high or low, better or worse 

If there are only two possible vaoeties, it is eith^r-:Of ; if they 



are widely varying, it is continuous variation. 



Chapter 3 
Viome on 
the Range 



o 





































































































■ ^ 































25-34 35-44 45-^4 55-64 65-74 75-84 85-94 95^ 



Average Grabbiness Measure (cm) 



Teacher Check 

□a-fi- (R^nge will vary with individual data^) 

Q^UT- Subtract the smallest iricasurcment from the largest measure- 
ment. The result is the rangc> 

pa-fl. ^7.2 cm ^ " 

QjUft Add all the grabbiness scores and divide this sum by the num- 
ber of scores to find the mean. , 

12 □ftin, %C (5 measures) [ 

24 




(Answer can be Yes or No. If students go back to the un, 

: — ^ 

groupedWa , they can find the mode; if they donX they ca nm>tjhid 

it) . ' : 

1« 1 — — ~ 

RanEC, 109 lb; mean 112.3 lb; mode 110 lb 

□3.12._-^-5 — ^- ^ ■ ^ 



□3-13, 



Fifth 4 



Q3-14. 



□3.15. 



Fifth 1 
Fifth 3 



NQ3-10. 



Fifth 1 



□3-17. 



Into all fifths 



\ 



L 



(Varies with student. Note that answer is in cm and will be the 

□4-i._: ^ ■ Nr^ ^ 



numbfsr of inches multiplied by 2.54.) y 



Range of weights: Boy s 70 lb; Girls 58 
Q4^. 



lb 



04-0.. 



Range of heights: Boys 34 cm; Girls 32 cm 
Mean weight: Bo ys 105.8 lb; Girls 103. 9 lb 
Mode weight: Boys 104 lb; Girls 95 lb 
Mean height: Boys 166.1 cm; Girls 156.5 cm 



Mode height: Boys 158 cm> i78cm; Girls 155 cm 
_ ' — — f^-* ' 1 ■ ■ ~ ' " 

(Varies with student.) ' 



Chapter 4 
How Do You 
Measure Up? 



Table 4-2 



Student . 



Self 



Student 1 



Student 2 



Student 3 



Studeht 4 



Student 5 



Student 6 



Student 7 



Student 8 



Student 9 



Student 10 



Irial I 



Trial 2 



Tnal 3- 



J r-|4^. (Range will vary with data.) 

(Mean and mode will vary with data.) 
r-|4.m. (Answers will vary.) 

Problem Bra^k 4-1 



Avcragp~ 



V 



Procedure for i^easuring vertical %ld of visiod,: 



14 



^6 



Data: 



Conclusions: 



Fingertips (Answers will var>.) 



□4-12. 



Small of the back (Answers'wUl vary.) 



Table 4-3 , 



Distance (em) Between Points 
When They Are Fek as One 





Trial 1 . 


I . 

Trial 2 


Average 


Area 

Tested * 


Self 


Partner 


Self 


Partner 


Self 


Partner 


Back of f6Vea;rm 














Back of neck 














Palm of hand 




r 


t 








Back of hand 














Sole of foot 




- 






^ \' 





27 



Table 4-4 



Area 
Tqsted 


Self 


Classmates 


1 


2 




4 


5 


6 


7 


8 


9 


10 


Back of 
forearm 


C 










•■ 




- 


• 






Back of 
neck 




V 




















' Palm of 
hand 


^ 






















Back of 
hand 
























Sole of 
foot 




t 





















Histogram of D^ta in Table 4-4 



28 



□4-13. 



Table 4*5 




□4-14.. 

ft 

□4-15. 

^□4-i*. 



Tabto4-6 



Smail reading indicates greater sensitivity. 



(Answers will v^ry.) 




BLIND SPOT/DISTANCE FOR EACH EYE 



Disappearing djstance 
ip|>earing distance 



Total Uind distance (TBD) 
(disappearing minus reappearing) 




^^^^ (Students should make a table in orde r to answer 4-17, 4.18, 
ai^d 4-19. An example is shown here as one pdssibi li^ ^ 



17 



TBD for Self. Panncr, and Classmates 





Self 


Partner , 


I 


2 


3 


4 


5 


6 


7' 


8 . 


9 


.10 


li 


Right 






















































* 



j-j^^g (Comparison depends on data in table.) 



□4-19 (I^^P^^^s on group data.) 



□4-20 C^^^ jobs, like flying, driving, and operating compli- 
cated machinery, require a person to be aware of things that arc hap- 
pening on either side of his direct line of vision. "Tunnel vision^ could 

— ^ - ^ - 

be dangerous in some jobs. 



\ 



Activity 4-17 



\ My plan ftfr deciding how much piy partncr*s guesses were off in 
direction and distance: 



19 



Direction and Distance of Sound 





Left 
2m . 


Right 
2m 


Back 
^3m 


Front ' 
3m 


Partner 


Direction 










i>istancc 











^0 



i 


Direction 










Self 


Distance 








_ 





Direction 


— 


- - • ^ . 






Student 1 


Distance 


• 








Student 2 


Direction 










Distance 












Direction 










Student 3 


Distance 










Student 4 


Direction 










Distance 




• 




» 



The design of Table 4-7 is up to the students. This one is given 
ample only. They may decide on different distances and directions 



as an ex- 



■ e 



( Descriptions will vary, but they should include a comparison 
di rgplion an^ 

(Answers will vary; probably No.) 



□4-21. 

of both dirspiion an^ distance.) 
□4-22. 



Probl«ni Break 4-2 

« 

My plan for measuring judgment of onc-minutfc interval: 



19 



Data foi myself, partner, and classmates: 



□4-23 ^'^^'^'^ error for time sense will vary With subjects.) 



□4-24 error for time sense will vary with subjects.) 

□4 25 ('^"^^^^ ^'^T ^'^h data.) 



Chapter 5 
Personalising the 
Population 



Be sure lo identify each probkm break by number. Describe your plan, 
show all data» and give your conclusions. 



Jt- 



20 



:i2 




21 



33 




□ 1- 



380,160 inches in 6^imiles 



138.9 yards in 5.000 inches 

I — ■ 



□3. 



-y 

(a) 1,000 mm, (b) 2,000 mm, (c) 500 mm, (d) 100 mm 



□4.. 

□5.- 



7.2 cm 



72 mm 



12.7 or 12.8 cm (actually 12.75 cm) 



□7.. 
□8.. 



14. cm, 



A and^ E 15.7 mm (157 mm or 15.7 cm. Either **15.r* or "mm" 



should be crossed out)' 



A sibd F 16.8 cm 



A and Q 18.4 cm 



CHECKUP 



Excursion 1-1 
Measuring— 
K/lostly in 
n/letric 



V 



A and H 


59 


mm 


A and J 


9.1 


cm 


AandK 


10.3 


cm 


A and L 


15.7 


cm 



r 39 
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Excursion 2-1 
On the Average 



^ Place the zert) end of a rulci in the space berucen two fingers, 
iih the linpen. straight along the ruler. Kead the mark on the ruler 
even with the end of the finger being measured. . 



.V 



Table 1 



Index finger 


cm 


Middle finger 






^ing finger 


cm 


Pinky 


cm^ 

' — > 



02.. 



No. I he length can vary widely from very short to very long. 



j-jj (Averages will vary.) 

26- rc 



□4... 

^ Table 4 



HEIGHTS OF NINTH-GRADE STUDENTS 



30 



Original 
Measurement (cm) 


Roundeh-ofT 
Measurement (cm). 


Number of Rule 
Applied 




1^0 


1 


172.6 


173 


2 

» — 


174.7 . 


175 


2 


^ 176.5 




2 


; 1 1 

18L5 , - 


182 


2 


/ 180.2 


. * 180 


\ ' 1 
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M 



□2- 
□3. 



□4.. 



38 left-handed, 89 right-handed 



26 left-cycd, 101 right-eyed 



127 students 



# 1 eives the sum for all four numbers; ^2 adds the same num- 

□ 5 ^ _ 

bers by pairs ih rows; ^3 adds the same numbers by pairs in columns. 



Yes 



□7. 



I ^ave no data to support that statement." 



Evedness and handedness 

□8 ± 

By grouping the continuously varying measures into 2 distinct 
I 1 9' " 

groups, and th^n tallying them as with eithcr-or features 



Excursion 3-1 
Worth a 
Thousand Words 




IT 



, 42 



I 



Excursion 4-1 

Angles and 
Protractors 



rii. 



Corner where walls meet the floor, eorner o( desk, corner ol tile 



cabinet, corner of a piece of paper, coinei of h«,H>k, etc. 



□ 2— 
30" 

□3._... 



180" (if It IS the type illustrated) 



□4. 



43" 



□5. Construct a 65° angle. 



Table 1 



Figure 8 


Angle Size 


a 


60° 


b 


,90 


c 


120" 


d 


- 251" 


e 


245" 



34 



44 




Tabtol 



( 



• » 


DISTANCE BETWEEN A AND B 
(in cm) 


Eyib(8) 


Trial 1 


Trial 2 


Avcrkjgc 


Right only 








Leh only 








Both eyes 




■ ^ 

■ 





Excu^ion 4*2 

Depth 
Perception 



35 



45 




1 ook ihrcniL'h a slii ai iwo slicks froiu «il Icasl 2 meters away, and 
□ 1 r 

trv io line iheni up so ihal ihev arc liie sanu: dis!anee tioni yc>ur eyes. 



I he ditlerenee in disian,ee thai .lie\ are apari is a measure ol your depth 
perccplion. 



^2 ^^^^^ can't lell how (ar away the tractor is while you arc approach- 



Because both eyes can see an object even thc)ugh it is not straight 
ahead, and deptli perception is better with two eyes. 



Additional Experimo^ts 



Excursion 4-3 
No Two Alike 



□1. 



No (probably not) 
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Table 1 



PRINT PATTERN FOR EACH FINGER 





Thumb 


1 


2 


3 


4 


Right hand 












Left hand 













Q2 (Answei^ will v ary. Several should have common categor ies.) 

Q3 (Answers will vary,) 

Q4 If measurement is considered as a companson with a standard 
resulting in a numerical value, the answer is No, ' 



If age of parents, number of children, economic status, and type 
of residence fall in the average range for the population, the household 



^ would fee in the Most Typical group. 



r 

All these factors could affect 



viewing habits by influencing the interests of the mcfmbers of the 
household. 

. ^ . ^ ^ . ^ 

If the household differed greatly from the average in the factors 

listed in question 1, the household would be in the Unusual group. 

/ 

A childless household would tend to watch different types of TV pro- 
grams; likewise, very old people would have interests different from 
young pcople^s. 



□a, nght end 



Q4 Bring back a larger sample; look for people of d^erent appear- 

• ance, in different locations^ in. different occupations. ' 

Q5 Select the sample randomly. For examplc^take every third person 
alphabetically. ^ 



Excursion 5-1 

Sampling 

Populations 



1 



37 



17 



How Well Am I Doinp? 

/ .... 

You probably wonder whal you arc expected to learn in this science 
course. You would like lo know how well you are doirng. This section 
of the b(H)k will help you tind i)ui. It contains a Self-tvaluation for 
eiwrh^chapter. If you can answer all the questions, you're doing very 
well. 

The Self-Evaluaiions are for your benefit Your teacher will not use 
the results to give ^u a grade. Instead, you will grade yourself, since 
you arc able to check your own answers as you gc> along. 

Here's how to use the Self-Evaluations. When f^u finish a chapter, 
take the Self-Evaluation for that chapter. After ans\vering the questions, 
turn to the Answer Key that is at the end of this section. The^Answer 
Key will tell you whether yojar ans\yers were right or wrong. 

Some questions can be answered in more than one way.-Your answers 
to tUi^§e questions may not quite agree with those in the Answer Key. 
If you miss a quostion, review th^ material upon which it was based 
before going on to the next chapter. Page i^erences are frequently 
included in the Answer Key to help you revi^. * 

On page 54 of this booklet, there is a grid, which you can use ItK 
keep a record of your own progress. 



Notes for the Teacher 



The following sets of questions ha^e been dt^signed for self-evaluation 
by your students. The intent of the self-evaluation questimfs is to in- 
form the student of his progress. 1 he answers are proviafcd for the^ 
students to give them positive reinforcement. For this reason it is im- 
portant that each student be allowed to answer these questions without 
feeling the pressures normally associated with testing. We ask that you 
do not grade the student on any of the chapter self-evaluation ques- 
tions or in any way make him feel that tl^is is a comparative device. 

The student should answer the qiiesuons for eath chapter as soon 
as he finishes the chapter. After answering the questions, he should 
check his answers immediately by referring to the appropri|iit^^ser 
answers in the back* of his Record Book, 

You should check occasionally to see if your students ai^* completing 
the progress chart on page 54, 
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Cirde the exclusion for this chapter if you completed it. 

i±_ 1^ . ^ 

- ) 

□1-1. What is meant by in operational definition? 



SELF-EVALUATION 1 



CtM* Suppose you were interested "in measuring the yariabilil^ of heart 
rateVpiilse rate) among the students in^your class. Give an operational 
defimtion of hea^ rate. 



■ 



. t 



Ql-a. . Measure the lengths of the lines below to, the newest millimeter. 



i9 
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' SELF-EVALUATION 2 Cjrcle any of ihc excursions for this chapter that you completed. 

2-1; 2-2 



02-1. Calculate the average of the nuipbcrs given belpw. 
a. 24.6 21.9 31.8 . 



b. 1.8 1.4 2.3 1.4 2.1 
L a. Wha\ is 



□2-2. a. Whalf is meant by an either-or variation?. 



V 



— 1^ — — — 

b. What is me^^t by a continuous variation?- 



■■■i 



□2-a. In this chapter, you have been making data tables. Why do wc 
bother making tables of the data?_ — . 



□2-4. Indicate whether the following are either-^ variations or con- 
tinuous variations. ^ . 



a. large or small 

b. odd or .even ^ 



c dead or alive 

* 

d. fast or slow_ 



Cji-S. Susan wanted to see if therfe was some relationship between the 
handednete of the students in her class and whether they were boys 
or giris. The data she collected is on the next page. « ^ 
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Susan— girl— left 
Mike— boy— right ^ 
Henry— boy — right ' 
Jane— girl — right 
Martha — ^girl— ri^ln 
Bill— boy— right \- 
Larry— boy--rright ^ 
John— boy— left 



Debbie -^iri —right 

Wesley Y^y— left 
Everet^*^— right 
Maria- girl— right 
Patrick— boy— ri^t 
Isabel— girl— left 
Eric— boy— right 
Jim— boy— right 



a. Draw and fill in a data table that would allow you to see any 
patterns more clearly. ' ^ 



■ I, 

b. How many girls are right-handed?. 



c Is there any relationship between sex and handedness in this 



dass?. 



r/ 



d. Explain your answer to c. 



Ckde any of the excursions for this chapter that you completed. 



SELF-EVALUATION 3 



[□3-1- George and Susan were having trouble with histograms, so their 
teacher gave them a set of data and asked them to try another one, 
1 hey set to work and soon produced the histograms shown below. 

u 

George's Histogram 



12 

{ 

10 
8 
6 
4 













t 

\ 


1 

1 




t 


■ 1 







25-30 

Susan*s Histogram 



30^ 



35-40 ' 40-45 45-50 50-55 



12 
10 

8 
6 
4 



25-29 



90-36 



37-44 



45-49 



50-59 



60^ 



When they took their histograms to their teacher, he said that they still 
were not quite right Can you help them find their mistakes? 
a. What mistake did George make? 
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b. What mistake did Susan make? 



133-2. Nanpy helps the school librarian. She wondered whether there 
was any variability in the number of times a book was read durihg 
a year. She picked out forty books and looked to see how maily times 
each one had been signed out in the last year. Use her data to an^er. 
the questions that foUow. 



Book 


Times Out 


Book 




. Book 


Times Oat 


• Book 


Times Out 


FT 


3 


11 


12 


21 


1 


31 


13 ' 


2 




12 


0 


22, 


21 


32 


10 




13 


13 


7 


23 


7 


33 


15 


4 


0 


14 


5 


24 


16 


34 


0 


5 


15 


15 


2 




11 


35 


18 " 


6 


10 


16 


8 


26 


13 


36 


7 


7 


3 


17 


14 


27 


' 37 


- 11 


8 


2 


18 


0 


28 


10 


38 „ 


J4 


9 


11 


19 


18 ^ 


29 


20 


39 


9 


10 


7 • 
!t 


. 20 


10 


30 


6 


40 


5 



& 



m. Group the data into five groups and plot the data on the histogram 
gjyen below. ' * 




b. What is ihe range of the data?_ 

c. What is th(^ mode?,^ 



d. What is the mean?. 



e. If a book is signed out 8 times a year, is it above, or below, the 
mode? 1 ' 

f. Is the book that is signed out 8 tmics a year above, or below, the 
mean? 5 ^ 



SELF-EVALUATION 4 Circle any of the excursions for this chapter that you completed, 

4-1; 4^2; 4-3 



□4-1, In your investigations of human variation, you h^ve used several 
trials for each measurement. Why was one trial not enough? 



□4-2, When you investigated the sense of touch, you had the person 
you were testing close his eyes. Why? 
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□4-3. Design an investigation that would allow you to test whether 
a person has the same angle of vision in his left eye as in his nght 
eye. Ipclude the data table you^ould use to record the data. ^ 



Data Table 



□4-4. One of the girls in the class asked aU the boys whether they 
had ever built a modej. airplane. She fpucd that 3 boys had and 12 
boys -had not - 

a. With this data, can you predict whether Henry, one of the boys 
in your class, has built a model airplane or not? . 
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b. Explain your answer to a 



4. 



SELF-EVALUATION 5 Circle the excursion for this chapter if you completed it 

"t? ^ ~ — • 
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□ 5-1. When people take a poll or opinion survey, they generally try 
to take/a random sample of the group they are interested in. For^ 
example, they may take every tenth name in an alphabetic list of the 
people in the group. Why is it important to have a "random'" sample? 
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□5-2.^Thc science club in a sch(X)l was trying to raise some money 
to go on a special tield trip to a science museum in a nearby city. I hey 
came up with the idea of renting a feature-length science tilm and 
charging twenty cents admission. To see whether enough students would 
come out to see the film, they asked Bob and Pat to make a survey 
of the students to see how many would want to come. Late that after- 
noon, they reported back. Bob said that 75% of the students he talked 
to would come. Pat said that only 20% of the students she talked to 
would come. How would you account for these different responses? 



1 



T 





SELF-EVALUATION ANSWER KEY 



SELF-EVALUATION 1 

1-1, You should have uicluded two ideas in your ansivcr. An operational dctiniiion should tell 
you how to determine if a thing is presenter not and hAw to measure how much of it is present. 
Read over text pages 6 and 7 if you had diliicuUies with this question, 

1-2. Any one of several answers could be correct. You should have included a method of detectmg 
the heart beat, such as using a stctfioscope or feeUng the pi\lsc m the person's wrist. To measure 
the rate of the pulse, you must also have mentioned a meai^ of counting the number of beats 
over a period of time -perhaps 30 seconds or 60 seconds. You should also have included ihc 
conditions under which the measurement is to be made. For 6jtample, the person sits still in a 
chair for five minutes before you measure his heart rate. 

1«<k a. 16 mm 
bu 71 mm 
c 46 mm 

If you missed any of these measurements, you should review Excurvlon 1-1. 



SELF-EVALUATION 2 

2-1. m. 26.1 
h. L8 

If you missed cither of these answcR, you should take another look at Excursion 2-1. 

2-2. a. An either-or variation is one that appears in one form or the other with no gradations^ 

in between. ^ 

bu A continuous variation is one that can take on many different values. If you had problems 
with either answer, you should reread pages 20 and 21. 

2-3. Data tables serve to organize the daU so that it is easier to sec relationships. Reread pages 
21 to 23 if you had difficulties with this question. 

2it4. a. continuous 
bL either-or 
e.,^either-or 
d. continuous 

You should reread pages 20 and 21 if you had difficulty deciding which were continuous and 
which were either-or variations. 
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2-5. a. Your data table should he similar to the one shown below. If it is much diflercnU you 
should lake anothei look at pages 22 and 23 of the text 





HANDEDNHSS 




l EF I 


RIGHT 


Boy 


2 


8 


Girl 


2 


4 



b, I-our gills arc right-haodcd. 

c. Yes 

A larger fraction of the girls than of ihc boys arc Icft-handcd. 

SELF-EVALUATION 3 

3-1. a. George's histogram has overlapping groups. If he has a value of 40, he is not sure of 
whether it goes m the 35-40 group or the 40-45 group. 

b. Susan's histogram has groups that arc unequal in size. Her 30-36 groups is not as wide 
as her 50-59 group. **" 

3«>2. a. Your histogram should be similar to the one shown below. Check over Excuralon 3-1 
if it is much different 

14 



8 



E 
z 



12 
10 

a 
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20-24 



5-9 10-14 15-19 

Number of Times Checked Out 
b« 24. The smallest nifmbcr is 0 and the largest is 24. 

c. 7. Five books circulated seven times a year. Reread pages 28 aijd 29 if you had problems 
finding the mode. 

d. 9.45 check-outs/year. See E)(Curslon 2-1 if you had difficulty with this. 

It is above the mode. ^ . . , 

f. it is below the mean. 
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SELF-EVALUATION 4 

4.t- In qiost invcsUgaiioiw. several trials arc used to increase the dccurat7 ot the result When 
several trials arc used, the errocs m mcasurcmeni tend to cancel out 

Perhaps the raost important reason was so that the person could nOt see whether you were 
touching him with one tooihpicK or two If he can see the two points touching him, he will seem 
to be able to feel two points no maticj what their separation. You may want to invcsugalc this 
Anther. \ ^ 

You may have used a setup sunilar to the one you used for the angle ot vision measurement 
in Activitifs 4-2 to 4-9. You should have stated that the person should cover one eye and then 
the other when making the measurements, and ihat several trials should be used for each 
mcasuremenL Your dau table should look similar to the one shown below. . 






Angle of Vision 
Left Eye 


Angle of Vision 
Right Eye 




Student 


Trial 1 


Trial 2 


Trial 3 


Avg. 


Trial 1 


Trial 2 


Trial 3 


Avg. ^ 
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If you had difficulty designing the invcsti^tion, you. should check over pages 37 to 40. 

4^ a. No, you cannot tell for sure whether Henry has buUt a model airplane or not 

h. Once you have grouped the data, it is impossible to be certain about any one individual. 
You can, however, make an educated guess and say that Henry has aot buUt a model airplane: 
since most of tlie boys in the class have not buUt a model airplane. Remember, though, that 
this is only a £00<t jniess and not acertainty. ^ 
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SELF-EVALUATION 5 

^ If a sample is not choscrf at random, your results may not represent the actual feeling* of 

the group. In other words^^ou may have a biased sample I or example, you might want to find 
out how many books a student in your school reads each month If you went to the library during 
a spare period and asked the students there how many books they have read duHng the last month* 
^ you would get a much diflerent result than if you askc4 the same number of students in the 

^ cafetena dunng lunch. lake another look at Excursion S^^l if you had diflicultyjkrith this question. 

5-2. There are two things that could ft&sfc gone wrong i^nc of the samples^fnay have been biased, 
or they may not have asked the same questions. Bob may have raved about the interesting film 
and told cvc^ryone that admission was only twenty cents, while Pat may have made the movie 
sound less interesting and not really worth paying twenty cents to see. If you don't think that 
the questions and the tone of voice make a difference in how people answer, try one of your 
inv^tigations (iom this chapter with different sets of questions. 
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My Progress 



Keep track of your progress in the course by plotting the percent correct 
lor each SeU-Evaluanon as you complete it. 



Percent correct 



Number correct 
Number of questions 



X 100 



^ To find how you are doing, draw lines connecting these points. After 
you Ve tested yourself on all chapters, you may want to draw a best-fit 
line. But in the meantime, unless you always get the same pctccnt 
correct, your graph may go up and down like a series of rfiountain 
peaks. 

RECORD OF MY PROGRESS. 
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